A new configuration on supply chain strategies was proposed with focus on product variety management. The supply chain strategies were clustered into two types, i.e., a target strategy with a stable product variety, a growth strategy with a changing product variety. Decisions on these two choices may be impacted by managers' behavior. The matching relationships between these two types of supply chain strategies and supply chain systems were empirically examined and assessed with supply chain performance. Two types of supply chain systems were adopted, i.e., a modularity system, an integration system. Four dimensions of supply chain performance were adopted, i.e., quality, cost, delivery, and flexibility. There were 110 samples in the empirical study. Factor analysis and Structural Equation Modeling (SEM) were used for data analysis. The results suggested that the new proposal on supply chain strategies could be supported. There are significant matching relationships between the growth supply chain strategy and the integration supply chain system, and between the target supply chain strategy and the modularity supply chain system. At last, some suggestions were given on product variety management from the strategic perspective. Wang, Chen and Wu, Journal of Advanced Mechanical Design, Systems, and Manufacturing, Vol.12, No.3 (2018) about $50/piece in 2016 to about $70/piece in Apr 2017, and then to about $150/piece in Oct 2017. But the price of DDR3 did not change much during this period. This price change of DDR4 caused much trouble for the makers providing both choices of DDR4 and DDR3. The makers, who provide only one choice of DDR4, reserved their components earlier so as to avoid much loss in procurement. Facing such challenges, it would be difficult to make the optimized decisions on product variety with technic methods, and the supply chain strategy including managers' behavior, such as risk preference, becomes more important (Wu, 2015) . This study proposed a new configuration of supply chain strategy with focus on product variety decisions and examined their matching relationships with supply chain systems based on an empirical study.
Introduction
Product variety can be measured with the number of different products offered to customers (Scavarda et al., 2010) . The higher product variety may benefit for customer loyalty and market competitiveness, but it can also incur supply chain complexity. With the higher product variety, the demand forecast becomes more difficult, the material and finished goods inventory may be higher, etc. How to make decisions on product variety needs to be examined from both the tactical perspective and the strategic perspective. From the tactical perspective, there are some technologies which can make it easier to manage the higher product variety, i.e., Flexible Manufacturing System (FMS), Enterprise Resource Planning (ERP), postponement manufacturing (Marcus and Krishnamurthi, 2012) . From the strategic perspective, the impact of the product variety decisions on different supply chain processes and the total supply chain performance need to be considered (Randall and Ulrich, 2001) .
The product variety in finished goods for customers is supported by the component variety and the component module variety which are the number of different components or component modules offering the same or similar function. For example, one finished electronic product may have only one Printed Circuit Board Assembly (PCBA). The PCBA can be regarded as a component module. This PCBA may be selected from several types of PCBAs which are available for one product platform. These PCBAs can provide the similar but not the same functions. The component module variety has impact on different processes of supply chain. For example, it is easy to design different modules to realize different functions, but there will be more works on demand forecasting and production planning in supply chain management. With the global market becomes more dynamic and turbulent, it is more difficult to coordinate the requirements on product variety from different processes of supply chain. For example, there are two specification choices in memory sticks, i.e., DDR4 (Double Data Rate Synchronous Dynamic Random Access Memory) and DDR3. The price of DDR4, for example Kingston DDR4 8G memory stick in one big web shop, increased from products with unpredictable demand should match the responsive one. Usually, the functional products might have a stable product variety since their demands can be predicated, and the innovative products might have a changing product variety since their demands are not clear. On the other hand, Huang et al. (2002) and Wang et al. (2004) claimed that some products cannot be classified into the functional or the innovative products. One reason is that they might have the features of both types. One firm might provide both innovative products and functional products at the same time, for example, the cell phone maker, Huawei. The innovative and functional products simultaneously provided by one firm might share many common components of supply chain, i.e., suppliers, manufactures, logistics facilities, etc. In addition, the supply chains providing innovative products may also choose an efficient-oriented strategy. For example, Apple cell phones have been regarded as the innovative products. Usually, only two models of Apple cell phone have been issued each time. The limited product variety in Apple cell phones can greatly benefit for the supply chain efficiency. There are some other configuration studies on different product characteristics, i.e., product life cycle (Aitken et al., 2003) . However, few configuration studies on supply chain strategy can give suggestions on product variety decisions.
This paper proposed to cluster supply chain strategies into a growth strategy and a target strategy. A target strategy focuses on the targeted customer demands with a stable product variety; but a growth strategy might change the product variety according to the market conditions and the supply chain capabilities. The growth strategy may have the changing characteristics in different processes of supply chain, for example, the continually changing product design data, the increasing component and module quantities, the frequently changing product lines in factories, etc. The decisions in different processes need to be coordinated from the strategic perspective. Comparing to the growth strategy, a target strategy was identified. These two types of strategies can be compared as Table 1 . The difference between the growth strategy and the target strategy can be found in market, production design, procurement, production, management, etc. With the target strategy, the decisions on technology roadmaps, key component selection and procurement plan can be decided earlier. This can benefit for operations efficiency in supply chain, such as improving production smoothing and efficiency. With the growth strategy, more customer requirements might be satisfied based on the agile adjustment in technology roadmaps, key components selections, procurement, production plans, etc. On the other hand, each type of strategy might face different risks. For example, the target strategy might be up against the inventory risk and the sale chance loss risk; and the growth strategy might be confronted with the shortage or excess risk for the components with a long procurement lead time. Management might prefer top-down decisions.
The target strategy may share some common characteristics as the efficiency strategy, such as dealing with the predicable customer demands. The efficient supply can reduce cost through improving physical efficiency, operating efficiency, etc. (Fisher, 1997) . Different with the efficient strategy, the target strategy can improve the efficiency through the limited product variety. Under the target strategy, some customer demands may have to be given up, and some customer demands may be combined with others by VRP (Variety Reduction Program). For example, there need two types of PCBA to support two types of customer demands on mobile computers, i.e., with HDMI, without HDMI. Under VRP, there two types of PCBAs can be combined together with one function to support the customer demand with HDMI. For the customer demand without HDMI, the finished goods need not be assembled with HDMI components, but the finished good may be installed with the PCBA which has the function to support HDMI. The decisions can increase the material cost of PCBA, but can reduce the product variety. In order to coordinate the benefit in the design department and in the procurement department, the decisions need to be examined from the strategic perspective.
to
The growth strategy may share some common characteristics as the responsive strategy, such as dealing with uncertain customer demands. The responsive supply can cope with the uncertain demands through mass customization, buffers of inventory, excess capacity, etc. (Fisher, 1997) . Different with the responsive strategy, the growth strategy dealing with the uncertain customer demands through announcing more and more new product models. This approach can also be found in mass customization. There are many component specification choices for customers in mass customization. However, not all combinations of the component specification choices can be supported at the beginning period after new products announced. The reasons include the huge quantity of the combinations among component specifications and the high R&D cost for each combination.
Another difference between the growth/target strategy and the efficiency/responsive strategy is located at the application objectives. Fisher (1997) suggested an efficient supply for functional products and a responsive supply for innovative products. Both of the growth strategy and the target strategy can be used for the new products or innovative products. For example, Apple cell phones can be regarded as one kind of innovative products and its supply chain can be understood as the target strategy with the lower product variety. The target strategy may often be found in the leading competitor in one industry, and the growth strategy may often be found in the following players in the same industry. For example, in 2017, Huawei, a leading company in the telecommunication industry in Chinese market targeted the customers with a high requirement on memory. Therefore, Huawei reserved a high stock on DDR4. Some other following players reserved both DDR3 and DDR4 and adjust their procurement according to the market information. After the price of DDR4 increased greatly in a short period, the following players lost much market share with requirements on DDR4.
How to make strategic choices needs consider both benefit, risk, and managers' behavior. The managers are able to make decisions to organize domain of operations in order to create or select the environment, including the structure and operation mode (Child, 1972) . The behavior theory against the idea of contingency theory that organizational design and structure depends on its operation and contingency as it ignores the practical ability of organization managers to affect the organization form depends on their own preferences (Luo, 2006; Child, 1997) . Generally, there are two types of decision preferences for managers, such as adventurous decisions or conservative decisions. These decision preferences can impact the operational and strategic decisions in supply chain management. In supply chain management, one important kind of risk comes from the changing and uncertain demands which are difficult to be forecasted in many industries (Barlas and Gunduz, 2011) . Some managers may target a certain customer demand and pay little attentions to other demands. If the targeted customer demands did not come, there would be a big loss for the whole firms. Therefore, we may regard the managers' decisions as adventurous ones. On the other hand, some managers may adjust supply chain operations based on the updated customer demands. The forecasted demand may be changing along with time. The decisions may decrease the decision risk for managers, and increase the workload for operators. We can regard the managers' decisions as conservative ones. For the target strategy, the high risk on the customer demand forecasting can only be avoided by the managers but not by the operators. Therefore, a top-down decision pattern may be suitable for the target strategy. On the other hand, the growth strategy needs not avoid too high risk, but need much update operations. Therefore, bottom-up decision pattern may be suitable for the growth strategy.
A typical case on the application of two types of strategy can be found in the electronic industries, such as mobile computers. The procurement lead time of some key parts, such as PCBA and molds of plastic frameworks, is longer than 3 months. But the demand forecast accuracy in 3 months ahead of the delivery date is very low, for example 50% (Watson, 1994) . Because of the unit cost of PCBA and molds are very high, the procurement decisions on these key parts are very important in supply chain management. Generally, two decision patterns can be found, such as a growth decision pattern and a target decision pattern. In the growth decision pattern, the procurement quantity on the critical components may be changed frequently by operators according to the updated demand forecast. In the target decision pattern, the quantity on the components may not be changed easily even there are new coming demands. Based on our survey, the PCBA quantity of one product platform under the growth strategy can be several times of the quantity in a similar product platform under the target strategy.
In summary, two types of supply chain strategy can be defined as: 1) growth strategy: a dynamic supply chain strategy growing with the changing demand, which reflects the conservative preference of managers and allows the growing product variety; 2) target strategy: a stable supply chain strategy targeting the certain demand, which reflects the adventurous preference of managers and allows the stable and lower product variety level. Accordingly, 10 measurement scales on these two types of strategy were shown in Table 3 . In order to realize these two types of supply chain strategy, their matching relationships with supply chain system are to be examined and assessed with the supply chain performance.
Configurations of supply chain system
Supply chain management includes the combination of operation decisions in several areas, and some well-known supply chains are differentiated by three aspects: the types of products they make, their production processes, and their logistics processes (Fixson, 2005; Stavrulaki and Davis, 2010) . Tsai (2003) indicated that there are three types of chains in supply chain, i.e., product-design chains, production chains, and logistic chains. Based on these suggestions, three typical processes were examined in supply chain, i.e., product design process, manufacturing process, and delivery process.
1) Product design process Two product architecture natures have often been examined in product design, i.e., modularity and commonality. Modularity is defined as an effective approach to separate the complex missions and systems into several simple units with independent functions (Gershenson et al., 2004; Fixson, 2005) . The product modularity level can be measured with three dimensions (Abdelkafi, 2008) , i.e., 1) the coupling level between modules, 2) the corresponding level between product function units and material components, 3) the level that changes a small amount of module into a variety of products. The product modularity can also improve the agility of manufacturing systems by supporting the flexible adjustment of machine processes (Watanabe and Ane, 2004) . The high commonality can simplify plan processes and time arrangement to reduce cost, inventory and time uncertainty; and it involves shared common parts, common structure, and manufacturing asset which can be also seen as parts of product line platforms (Huang et al., 2002) .
2) Manufacturing process Lots of manufacturing systems or manufacturing paradigms have been clustered. Fujimoto (2004) suggested that manufacturing systems could be clustered by two types i.e. modularity and integration. Wang and Cao (2008) divided manufacturing paradigms into four clusters, i.e. distribution, autonomy, modularity, and integration. Among these configurations, modularity is an important dimension. The modularity manufacturing system, such as reconfigurable manufacturing system, can realize the adjustment of machinery, equipment, personnel, scheduling, production units, etc. (Koren et al., 1999) .
3) Delivery process Different principles were concluded for the delivery process, i.e. postpone, transaction simplification, variance reduction (Meade and Sarkis, 1998) . The modularity in design and manufacturing processes can support the postponement, which can improve the efficiency of logistics loading and the quick response to the changeable customers. The material kitting and finished goods' delivery also need the support of integration of different types of materials. The reason is that only with all components being situated, can the finished goods be assembled.
There are close relationships among the above three processes. In the product design process, the product architecture can be decided, and can also influence many decisions in the following processes of supply chain systems, e.g., number and location of logistics facilities, contractual relations with suppliers, long term sourcing arrangements, postponement decisions (Fixson, 2005) . In these three processes, modularity characteristics can be found in each process. Comparing with modularity characteristics, integration characteristics is a replicative choice in supply chain system (Fujimoto, 2004 ). An integrated supply chain system has the characteristics in the design, manufacturing and delivery processes. It is not limited in the network integration or information integration (Graves and Willems, 2003; Hon and Xu, 2007) , but also includes the organizational process integration, i.e., information sharing, product co-development, and organizational coordination (Lau et al., 2010) . In this study, supply chain systems were configured into two types, i.e., 1) modularity, 2) integration. The difference between these two types of supply chain systems can be compared as the following Table 2 . 
Supply chain performance
In order to meet the broad competitive and strategic objectives, there are four common dimensions on supply chain performance, i.e., quality, cost, delivery and flexibility (QCDF) (Gunasekaran et al., 2001; Toni and Tonchia, 2001) . The performance needs to be supported by different processes and activities in supply chain systems, i.e., plan, source, make/assemble, delivery (Stewart, 1995; Gunasekaran et al., 2001) . Quality in supply chain means the customer satisfaction. Supply chain cost includes the cost of each process, e.g., design cost, procurement cost, manufacturing cost, and logistics cost. Delivery in supply chain relies on delivery reliability and delivery time. Flexibility in supply chain means the capability to meet the individual demands of customers (Gunasekaran et al, 2004) . All of these four key performance dimensions were adopted in this study to assess the matching relationships between supply chain strategies and supply chain systems. Because the performance assessment standards can be different with industries, the measurement scales were designed based on the comparison with the industrial average level as shown in Table 3 .
Hypotheses on matching relationships
In the configuration studies on supply chain, the matching relationships between different types of strategies and different types of systems have often been found. For example, the lean and agile supply chains strategy might have different matching relationships with the modularity or integration system characteristics (Vonderembse et al., 2006) . The supply chain system characteristics might support the improvement of different competitive performance, i.e. the matching relationship between flexibility and modularity (Nepala et al., 2012; Wong et al., 2011) . In this study, the matching relationships between the new configurations of supply chain strategies and supply chain systems were examined. Eleven hypotheses were proposed based on the possible relationships among two choices of supply chain strategies, two choices of supply chain systems, and supply chain performance. 1) Matching relationships between supply chain strategies and systems One hypothesis (H1) was proposed on the significant relationships between supply chain strategies and supply chain systems. This hypothesis is the basis for the other hypotheses.
H1: There are significance relationships between supply chain systems and supply chain strategies.
2) Matching relationships between the growth strategy and two types of supply chain systems There are two choices in supply chain systems, i.e. modularity system and integration system. The growth strategy might have significant relationships with only one system or with both of these two systems. Accordingly, H2, H3 and H4 are proposed 4) Performance of significant relationships Whether a significant relationship can bring better performance needs to be further examined. Since the significant relationships have not been identified, all possible relationships need to be considered for the relationships between two types of strategy and two types of system. Referring to the framework of Fisher (1997) , exclusive relationships were supposed in the matching relationships between different types of strategies and systems. For example, if the matching relationship on H2 is suggested, then the performance with H2 should be better than the performance with H5 and H3. Similarly, if the matching relationship on H6 could be supported, the performance with H6 should be better than the performance with H5 and H3. Four hypotheses (H8, H9, H10 and H11) were proposed as follows.
H8: The supply chain performance with the matching relationship between the growth strategy and the integration system is better than the performance with the matching relationship between the growth strategy and the modularity system.
H9: The supply chain performance with the matching relationship between the growth strategy and the integration system is better than the performance with the matching relationship between the target strategy and the integration system. H10: The supply chain performance with the matching relationship between the target strategy and the modularity system is better than the performance with the matching relationship between the target strategy and the integration system. H11: The supply chain performance with the matching relationship between the target strategy and the modularity system is better than the performance with the matching relationship between the growth strategy and the modularity system.
Totally, 11 hypotheses were proposed as shown in the following figure. Wang, Chen and Wu, Journal of Advanced Mechanical Design, Systems, and Manufacturing, Vol.12, No.3 (2018) An empirical study was conducted based on a questionnaire. The questionnaire was composed of four parts: organization profile, supply chain strategies, supply chain systems, and supply chain performance. In the first part of the questionnaire, the basic data on firms was collected, i.e., industries, employee numbers, location, market share, etc. In the other three parts, ten measurement scales were designed for the supply chain strategies; fifteen measurement scales were designed for supply chain systems; and four measurement scales were designed for the supply chain performance (see Table 3 ). The Five-point Likert scale (1: strongly disagree, 5: strongly agree) was applied for the measurement. Measurement scales development referred to the existing studies, i.e., the efficiency and responsive supply chain strategy (Lo and Power, 2010) , modularity systems (Parente et al., 2011) , integration systems (Wong et al., 2011) , supply chain performance (Gunasekaran et al., 2001; Toni and Tonchia, 2001 ). Case studies were used when developing the measurement scales for the target and growth strategy. The validity of the measurement scales was examined based on experts' discussions. The firm managers prefer the adventurous decisions.
2.2
The firm managers prefer the conservative decisions.
2.3
The objectives of supply chain management focus on reducing inventory, improving inventory turnover and reducing cost.
2.4
The objectives of supply chain management focus on responding quickly to market changes.
2.5
The firm provides many kinds of products to satisfy more customer demands.
2.6
The firm focuses on the targeted products and provides a limited kind of products.
2.7
The production plan changes barely with the changing market.
2.8
The production plan changes frequently with the changing market.
2.9
Management might prefer the bottom-up decisions.
2.10
Management might prefer the top-down decisions.
Supply chain system
3.1
The industry standard has been adopted in the interface design and can make the parts more interchangeable with other firms' parts.
3.2
The interfaces between different components are special in the own companies, and can't be used by other companies.
3.3
The diversification of products is realized through the configuration of different functional modules.
3.4
The diversification of products is realized through the redesign of new products and new functional modules.
3.5
The relationships between product functions and component modules can be distinguished clearly.
3.6
The relationships among the function achievement of components, raw materials, and component modules are complex.
3.7
The relatively fixed functions of products shared by different product series have been designed as functional modules.
3.8
The product models may change frequently according to new orders. Few common components modularity can be found among different products.
3.9 A stable sharing platform has been established for products in different series.
3.10
Few platforms can be shared by different product series in new products development.
3.11
The production plan can be generated based on product models but not only based on the finished goods.
3.12
The manufacturing devices have been centrally arranged based on the processing technic.
3.13
All contents of one order can be packaged together and sent to the customers together.
3.14 The factory logistic package is packed according to material types and allocated in accordance with the users' needs.
3.15
Only few new products had been introduced in the past one year.
Performance

4.1
The company has a big advantage over the industry average level in customer satisfaction on product quality.
4.2
The company has a big advantage over the industry average level in supply chain cost.
4.3
The company has a big advantage over the industry average level in delivery lead time.
4.4
The company has a big advantage over the industry average level in quick responding to customer demands' changes.
The questionnaire responses were collected from the executives in Chinese manufacturing industries from two approaches. Firstly, the questionnaire was distributed to 328 manufacturing firms selected from an enterprise yellow book by the mechanical and electrical industries. Secondly, the questionnaire was distributed to 186 experienced executive logistic engineering students in several universities in Shanghai. Over 5-year working experience was required to make sure the respondents have rich experience on supply chains operations. The samples from the experienced students were feasible in empirical studies (Luo, 2001) . Totally, 125 samples were received in the survey during January to March of 2015. The feedback ratio was 24%. Among the 125 samples, 15 samples were deleted due to the absence of contact information and the unsuitable industries, such as service industries. The description of the samples was introduced in Table 4 . Most responses (85%) came from the mechanical and electrical industries. Most surveyed companies (58%) have an employee quantity more than 5000. More than 75% responses were located in Shanghai. Most surveyed companies (74%) were joint-venture or foreign capital sole proprietorship. In data analysis process, factor analysis can be used to identify the intended variables shared by measurement scales. PASW Statistics software was employed for factor analysis. Two criteria were used for testing the reliability of factor analysis, i.e., KMO (Kaiser-Meyer-Olkin) (over than 0.6), Cronbach's alpha (over than 0.5). Additionally, Structural Equation Modeling (SEM) was used to simultaneously estimate the relationships between strategies and systems. AMOS software was employed for SEM. Four criteria can be used for testing the reliability of SEM model evaluation, i.e., MLE (Maximum Likelihood Estimation)/DF(Degree of Freedom), GFI (Goodness of Fit Index) and AGFI (Adjusted Goodness of Fit Index) (over than 0.8), RMSEA (Root Mean Square Error of Approximation) (less than 0.1) (Browne and Cudeck, 1993) . Mann-Whitney U test (U test) was used to further test the hypotheses. The significant level was suggested with p less than 0.05 (Lo and Power, 2010) .
Data analysis
Factor analysis
Referring to the scree plot, three factors could be identified with 51.06% variance to be explained. Only 15 measurement scales were kept for the analysis. The other 8 scales were deleted because that: 1) all loadings in different intended variables are less than 0.3; 2) there are high loadings (over than 0.5) on two or more intended variables; 3) there are no reasonable explanations between the scales and the intended variables. The rotatory loadings of variables were shown in Table 5 . The value of KMO is 0.675, which can support the applications of factor analysis. The Cronbach's alphas also satisfied the requirement for each variable, i.e., target strategy (0.635), growth strategy (0.589), modularity system (0.721), and integration system (0.559). The data indicates the data reliability could be accepted.
According to the contents of the measurement scales, F2 can be understood as modularity systems, F3 as integration systems, and F1 as growth strategies and target strategies. The loadings of the scale 2.2 and the scale 2.8 in F1 are negative while the loadings of the scale 2.1, the scale 2.7 and the scale 2.3 in F1 are positive. We can explain the growth strategy as an intended variable shared by two measurement scales, i.e., 2.2, 2.8, and explain the target strategy as an intended variable shared by three measurement scales, i.e., 2.1, 2.7, and 2.3. The remained measurement scales for the following data analysis were shown in Table 5 . 
SEM model
Two SEM models were founded as Fig. 2 and Fig. 3 . The performance of these two models can satisfy the estimation criteria requirements, i.e., Model G (MLE/DF =1.9, AGFI=0.873, CFI= 0.805, RMSEA= 0.091), Model T (MLE/DF=1.77, AGFI=0.866, CFI= 0.803, RMSEA= 0.085). Both of two models support that there are significant relationships between supply chain strategies and systems. Therefore, H1 can be supported. In model G (Fig.2) , the path coefficient between the growth strategy and the integration system is 0.333, which is positive and significant. The path of the growth strategy and the modularity system isn't significant. Based on the G model, H2 can be supported while H3 and H4 cannot be supported. In model T (Fig.3) , the path coefficient between the target strategy and the integration system isn't significant; the path coefficient between the target strategy and the modularity system is 0.45, which is positive and significant. Based on the T model, H6 can be supported while H5 and H7 cannot be supported.
The data analysis suggests that: 1) there are significant relationships between strategies and systems in supply chain; 2) each supply chain strategy does not concurrently have significant relationships with both types of supply chain systems; 3) the significant relationship exists between the growth strategy and the integration system, but not between the growth strategy and the modularity system; 4) the significant relationship exists between the target strategy and the modularity system, but not between the target strategy and the integration system.
Performance assessment
SME analysis supports that there are significant relationships between different types of supply chain strategy and systems. Whether the significant relationships can bring the better performance for the supply chain needs to be further examined. Different types of supply chain strategies, systems, and performance can be measured with the scales as shown in Table 3 . For example, the target strategy can be measured with three scales, i.e., 2.1, 2.7, and 2.3; the quality performance can be measured by scale 4.1 in Table 3 . For each sample firm, the mean value of these three measurement scales can assess the application of the target strategy in the firm. The value on the scale 4.1 was regarded as the performance in quality. If the mean value of target strategy is significantly higher than the mean value of the growth strategy, the firm may be regarded as implementing the target strategy. Based on the mean values, the sample firms can be divided into four groups: the firms with the growth strategy and the modularity system (GM), the firms with the growth strategy and the integration system (GI), the firms with the target strategy and the modularity system(TM), and the firms with the target strategy and the integration system (TI). Among the 110 sample firms, 7 firms which have the same values in two types of strategies or systems were excluded in this process. The classification results were shown as the following Table 6 . Among the rest 103 samples, there are 18 samples regarded as GM, 24 samples regarded as GI, 15 samples regarded as TM, 46 samples regarded as TI (see Table 6 ) Table 6 Four groups of sample firms and firm quantities Number of respondents Integration system (70) Modularity system (33) Growth strategy (42) 24 (GI) 18 (GM) Target strategy (61) 46 (TI) 15 (TM)
When considering the delivery performance, the U test results were shown in Table 8 . The mean value of TM group (3.565) is significantly higher than the mean value of TI group (2.4) in U1 test (p<0.001), and higher than the mean value of GM group (2.625) in U2 test (p<0.05). The mean value of GI group (3.222) is higher than the mean value of GM group (2.625) in test U3 (p<0.05), and higher than the mean value of TI group (2.4) in test U4 (p<0.001). Wang, Chen and Wu, Journal of Advanced Mechanical Design, Systems, and Manufacturing, Vol.12, No.3 (2018) The U tests suggest that the delivery performance of TM is significantly better than TI and better than GM; and the delivery performance of GI is significantly better than GM and better than TI. When considering all performance on quality, cost, delivery, and flexibility, the U test results were shown in Table  9 . The value on the four dimensions of performance was calculated based on the mean value on the scale 4.1, 4.2, 4.3, and 4.4 in Table 3 . The mean value of TM group (3.674) is significantly higher than TI (2.867) in test U5 (p<0.001), and higher than GM (2.927) in test U2 (p<0.001). The U tests suggest that the performance of TM is significantly better than TI; and the performance of TM is significantly better than GM in the four dimensions of performance. The difference between GI and GM and the difference between GI and TI are not significant when considering four dimensions of performance in test U7 and test U8. Based on the above data analysis, the hypotheses test results are summarized in the following Table 10 . H1, H2, H6, H10, and H11 can be supported; H8 and H9 can be partly supported. H3, H4, H5, and H7 can not be supported. Note: √ represents the hypothesis is supported; × represents the hypothesis is not supported.
Discussion
1) Configurations on supply chain strategies
Two types of supply chain strategies were proposed in this study, i.e. the target strategy, the growth strategy. The target strategy might focus on the limited customer demands, and try to keep a stable production plan so as to improve operational efficiency and reduce cost. On the other hand, the growth strategy might focus on catching more demands and flexibly changing the operations in supply chain. Different types of strategies may face different risk. For example, the firms with the target strategy may face the loss or excess risk of demands. The firms with the growth strategy may face the stock risk of the components with a long procurement lead time. Usually, the adventurous managers might prefer the target strategy; and the conservative managers might prefer the growth strategy. These two types of supply chain strategies can share some common characteristics as the configuration of supply chain strategy which includes the efficient strategy and the responsive strategy (Fisher, 1997) . The difference between them can be found in the operational purposes of supply chain, management behavior, product variety decisions, etc.
2) Matching relationships between supply chain strategy and supply chain system There are significant relationships between the growth strategy and the integration system, and between the target strategy and the modularity system. In addition, one strategy does not concurrently have the significant relationships with both two types of systems. Regarding to the delivery performance, the significant relationships can be completed supported. Regarding to the performance in QCDF, the significant relationships can be partly supported.
It is interesting to get these matching relationships. Comparing to the target strategy, the growth strategy was supposed to deal with more uncertain demands, and might have a higher product variety. On the other hand, comparing to the integration system, the modularity system might not be good at dealing with the specialization products (Cheng, 2011) , but can be more suitable for dealing with the customization products. Considering the relationships between the modularity system and product customization, the growth strategy might be more suitable to match with the modularity system. However, this paper defined the target strategy and the growth strategy based on not only product nature but also management behavior. The target strategy might be interesting to the adventurous management and the growth strategy might be interesting to the conservative management. This is also an important reason for the leading firms in one industry to choose the target strategy. The leading firms might have a clear target market whether in products or in demand quantities. These firms might care how to satisfy the target demands efficiently and quickly and move to the next generate products so as to keep the leading position. In order to quickly introduce new products, the modularity system can provide a strong support. This is an important reason for the target strategy to be matching with the modularity system. In addition, the modular organizations also have positively impact on higher efficiency and profitability (Cheng, 2011) . The significant relationships between the target strategy and the modularity system can be completely supported in the supply chain performance when considering delivery. This is consistent with other studies (Morita et al., 2015) , which regarded that firms with emphases on product innovativeness have better performance in lead time reduction. On the other hand, the growth strategy has higher requirements on the integration of information system, the function diversification and cooperation so as to quick response to the changing demands. This significant relationship was also supported by some other studies. For example, the integration practice in supply networks has a significant and positive impact on responsiveness in supply chain (Danese et al., 2013) .
Conclusion
In order to examine the product variety decisions in supply chain, it was proposed to configure supply chain strategies into two types, i.e. the target strategy, the growth strategy. Referring to the existing researches, the supply chain systems can be configured as two types, i.e., the modularity system, the integration system. Eleven hypotheses were proposed on the matching relationships between two types of supply chain strategies and two types of supply chain systems. These hypotheses were examined with an empirical study. There are significant relationships found between the target strategy and the modularity system, and between the growth strategy and the integration system as shown in the following figure. The supply chain performance in delivery fully supports that the significant relationships can bring the better supply chain performance, and the supply chain performance in QCDF partly supports the results.
Growth Strategy Target Strategy
Integration System Match Mismatch
Modularity System Mismatch Match Fig. 4 The new four-cell matching relationships model Wang, Chen and Wu, Journal of Advanced Mechanical Design, Systems, and Manufacturing, Vol.12, No.3 (2018) There are some limitations of this study. Most samples came from the electronic and mechanic industries. Samples from more industries would be helpful. Opportunities for future research suggested are twofold. Firstly, a further development of supply chain classifications is recommended in order to enrich the research. Secondly, though the data comes from China, similar studies would be conducted internationally.
